INTRODUCTION {#sec1-1}
============

This study was done to know different effects and complications of lithotomy and exaggerated lithotomy position in genitourinary procedures. Aims and objective of this study is to find out the complications and precipitating factors for them. Rhabdomyolysis, with secondary acute renal failure (ARF) may occur following urogenital surgery as a complication of operative positions.\[[@ref1]\] These complications are mainly reported in the exaggerated lithotomy position (ELP) and less frequently in the lithotomy position (LP).\[[@ref2]--[@ref6]\]

We report four cases, three operated in the ELP and one in LP who developed rhabdomyolysis and ARF, three without compartmental syndrome or muscle injury and one with compartmental syndrome. The risk factors known to play a role in the induction of these complications are discussed.

MATERIALS AND METHODS {#sec1-2}
=====================

Patients of perineal surgeries including urethroplasty and vesicovaginal fistula (VVF) repair encountered in the department from August 2007 to July 2010 were evaluated for postoperative complications. Patients were evaluated for their age at presentation, clinical features, previous operation/trauma history, hemogram, renal function tests, electrolytes, site of the urethral stricture or VVF, diagnostic investigation and treatment. Patients who developed rhabdomyolysis and ARF were evaluated for preoperative predisposing factors by taking detail history like excessive muscular activity (such as Status epilepticus, Status asthmaticus, severe dystonia, acute psychosis), toxin-mediated rhabdomyolysis may result from substance abuse (alcohol, heroin, barbiturates, cocaine, antihistamines, salicylates, Caffeine, steroid), metabolic causes of rhabdomyolysis (hyponatremiaor hypernatremia, hypokalemia, hypothyroidism or hyperthyroidism, diabetes),viral infection, and bacterial infection. Postoperative physical examination with laboratory investigations included sodium, potassium, urea, creatinine, creatine phosphokinase (CPK), arterial blood gas for PH send 12-hourly, urine analysis including myoglobinuria and other parameters like prothrombin and partial thromboplastin time and ultrasound done after decrease urine output \[[Table 1](#T1){ref-type="table"}\].
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The patients received fluid challenge and intravenous furosemide with no effect on their oliguria. Alkalinization of the urine was started in the same setting of fluid challenge in view of the diagnosis of rhabdomyolysis with acute renal failure. The following day his CPK was lower and continued to decrease gradually thereafter. Compartment syndrome patient undergo fasciotomy by orthopedic surgeon.

Hemodialysis was started postoperatively as all patients remained oliguric, with high creatinine and features of pulmonary congestion. They needed three to five more dialysis sessions until they started to show improvement in urine output and renal function. The patients were discharged with normal renal function.

DISCUSSION {#sec1-3}
==========

In urogenital surgery, LP and ELP are mainly used when perineal exposure is required. These positions have been reported to expose patients to rhabdomyolysis, particularly following prolonged surgeries.\[[@ref1]--[@ref6]\]

In a 1982 study of 87 episodes of rhabdomyolysis in adults, Gabow found that only 50% of patients initially complained of muscle pain. A minority of the patients reported dark discoloration of the urine. In Gabow\'s series, 97% of patients reported at least one risk factor for rhabdomyolysis. Fifty-nine percent reported multiple risk factors. Common risk factors included alcohol abuse (67%), recent soft-tissue compression (39%), and seizure activity (24%). Other causative factors included trauma (17%), drug abuse (15%), metabolic derangements (8%), hypothermia (4%), flu-like illness (3%), sepsis (2%), and gangrene (1%).\[[@ref7]\] In our cases the risk factor was prolonged operative procedure that caused soft-tissue compression.

A constant and prolonged pressure of the muscle beds with elongation of muscles and arterial blood supply results in decreased blood flow and ischemia.\[[@ref8]\] Release of potentially toxic muscle cell components into the circulation, including creatine phosphokinase and myoglobin, follows muscle necrosis.

The mechanism of renal injury in this condition is multifactorial and includes relative hypovolemia secondary to redistribution of intravascular volume into the edematous muscle tissue, intratubular cast formation with resultant obstruction; heme being the main component of these casts, and direct heme-mediated proximal toxicity.\[[@ref9]\] Myoglobin as well, was shown to be intrinsically nephrotoxic and could precipitate acute tubular necrosis.\[[@ref10]\] Acute renal failure develops in 30-40% of patients with rhabdomyolysis. So the suggested mechanisms include precipitation of myoglobin and uric acid crystals within renal tubules, decreased glomerular perfusion, and the nephrotoxic effect of ferrihemate (formed upon dissociation of myoglobin in the acidic environment of the renal parenchyma). Predictors for the development of renal failure include peak CK level more than 6000 IU/L and dehydration.

Targa *et al*.,\[[@ref1]\] showed in their prospective study, that rhabdomyolysis was directly related to the duration of surgery, and that for a mean surgery duration of 3.5 h, acute renal failure did not occur. In almost all reported cases where acute renal failure was involved, the duration of surgery was above 5 h.\[[@ref2]--[@ref6]\] Our cases, three with more than 5 h and one with more than 4 h duration of surgery complies with this finding. However, the other known potential risk factors (i.e., hypertension, diabetes, obesity, preexisting renal failure and extra-cellular volume depletion),\[[@ref3]\] viral infectious disease,\[[@ref11]\] bacterial infectious agents,\[[@ref12]\] hypothyroidism or hyperthyroidism\[[@ref13]\] were all absent in our patient. Thus, our cases reinforce and highly illustrate the statement made by Kikuno *et al*.,\[[@ref14]\] advocating duration of surgery above 5 h as the most important risk factor for rhabdomyolysis and subsequent acute renal failure to occur. We believe that it is also the most important factor to consider in the prevention of such complications.

It is noteworthy that the classical symptoms of compartmental syndrome or direct muscle injury (i.e., lower back and extremity pain or swelling on the buttocks), were not found in our three patients but were present in only one patient. In this condition, the rapid increase in serum creatinine greater than 1 mg/dl per 24 h, which is highly suggestive of the diagnosis of rhabdomyolysis\[[@ref15]\] and noticed in our patients, should be given prime importance in order to reach an early diagnosis. On the other hand, cases in the LP are very seldom reported,\[[@ref14]\] probably because ELP is more frequently used. Cases in the LP and without compartmental syndrome, as in our cases, are even rarer, and as far as we know, only a handful of cases combining both conditions have been reported.\[[@ref3][@ref5][@ref14]\] Consequently, it shows that the LP is not safer than the ELP, and that in fact, duration of surgery is the main trigger for rhabdomyolysis.

General recommendations for the treatment of rhabdomyolysis include fluid resuscitation and prevention of end-organ complications. Patients with CPK elevation in excess of two to three times the reference range, appropriate clinical history, and risk factors should be suspected of having rhabdomyolysis. Isotonic crystalloid 500 mL/h should be administered and titrated to maintain a urine output of 200-300 mL/h.

Urinary alkalinization to prevent the development of acute renal failure in patients with rhabdomyolysis has been supported by animal studies and retrospective human studies, although prospective randomized human studies are lacking. Urinary alkalinization is recommended for patients with rhabdomyolysis and CPK levels in excess of 6000 IU/L. Alkalinization should be considered earlier in patients with acidemia, dehydration, or underlying renal disease. A suggested regimen is 0.5 isotonic sodium chloride solution with one ampule of sodium bicarbonate administered at 100 mL/h and titrated to a urine pH higher than 7. After establishing an adequate intravascular volume, mannitol may be administered to enhance renal perfusion. Loop diuretics may be used to enhance urinary output in oliguric patients, despite adequate intravascular volume.

Treatment of hyperkalemia consists of intravenous sodium bicarbonate, glucose, and insulin; oral or rectal sodium polystyrene sulfonate (Kayexalate); and hemodialysis. Intravenous calcium chloride should be administered to patients who are hemodynamically compromised and hyperkalemic.

Compartment syndrome requires immediate orthopedic consultation for fasciotomy.

CONCLUSION {#sec1-4}
==========

Rhabdomyolysis, with secondary acute renal failure can occur with both the lithotomy and exaggerated lithotomy position but the most important part of the development is the duration in such a position. Finally, this condition remains widely unrecognized and more awareness by anesthetists, surgeons and nephrologists will definitely improve early diagnosis and prevention of this morbid condition.
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